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abstract Recent ts of cosmological parameters by the Wilkinson Microwave Anisotropy Probe (WMAP)
measurement favor a primordial scalar spectrum with varying index. This result, if stands, could severely
constrain inflation model buildings. Most extant slow-roll inflation models allow for only a tiny amount of
scale variations in the spectrum. We propose in this paper an extra-dimensional inflation model which is
natural theoretically and can generate the required variations of the spectral index as implied by the WMAP
for suitable choices of parameters.
The recently released Wilkinson Microwave Anisotropy Probe (WMAP) data WMAP have been used
to t the cosmological parameters and confront the predictions of inflationary scenarios respectively in
Refs. WMAP1 and WMAP2. It is found that the data (with no other signicant priors) can be best
tted by a standard CDM model seeded by an almost scale-invariant, adiabatic, Gaussian primordial
fluctuation; predictions inferred from the model also agree with other cosmological measurements with
high accuraciesmelchiorri. It is noted that there might be possible discrepancies between predictions and
observations on the largest and smallest scales. The problem at the smallest scales is improved when combined
with data from ner scale CMB experiments (ACBAR and CBI) and structure formation measurements
(2dFGRS and Lyman α forest), for which a varying scalar primordial spectrum is favored by the best t.
At the pivot scale k0 = 0.05 Mpc−1, the best-t values for the scalar power spectrum are ns = 0.93 0.03
and dns/d ln k = −0.031+0.016−0.018 WMAP1; this means at a 2σ level the spectrum runs from blue to red as the
co-moving wave number k increases. As noted, the suppression of the power at the smallest scale might oer
an interesting solution to the problem of the standard CDM model at small scales SS.
The intriguing result of a varying spectral index needs to be closely evaluated with improved statistics
and with future data. If stands, it could severely constrain inflation model buildings. Most extant inflationary
models allow for only a tiny amount of scale variations. In this paper we propose a single-eld inflation model
which is natural theoretically and can generate the required variations of the spectral index as implied by
the WMAP.
For the single-eld slow-roll inflationary models, one usually denes the following slow-roll parameters
Liddle2, equationslowroll   M2P 2 (V 0V )2 , η  M2P V 00V , ξ  M4PV 0V 000V 2 ,
1

